OBJECTIVE: Estimation of the accuracy of 1, 5 and 10 y body weight recall. DESIGN: Comparison of information on body weight history from a patient questionnaire with measured body weights retrieved in general practitioners' records. SUBJECTS: Among 729 newly diagnosed diabetic patients record information on measured body weight was found for 86, 141 and 122 patients recalling their body weight 1, 5 and 10 y ago, respectively. Median age was 63.6 y. Median body mass index was 31.1 kg/m 2 . RESULTS: No average deviation between 1 y body weight recall and the corresponding measured weights is observed, but 5 and 10 y recall underestimates the measured weights by 1.89 kg and 1.98 kg on an average, respectively. On the individual level the agreement is less satisfactory with increasing variability the further back in time you go. The recall does not vary with age and sex and it is independent of weight status, marital status, smoking habits and self-reported health status in this obese group of individuals. CONCLUSIONS: The ®ndings suggest that data from three standard questions may contribute with useful information on near weight history, independent of age, sex and current body weight.
Introduction
Epidemiologic evidence suggests an association between obesity and several diseases. 1, 2 The long latent period for diseases like coronary heart disease and diabetes implies that the exposure of interest, in this case increased relative body weight, may have occurred many years before diagnosis. Furthermore, it is becoming increasingly evident that the weight change in its own right is not only associated with changes in risk factors such as blood pressure, lipids and fasting blood glucose, 3±5 but may also be associated in its own right with the above-mentioned endpoints. 3 ,6±9 Accordingly, it seems reasonable to supplement the measurement of current body weight with a weight history.
Subjects' recall is often the only source of such information on early exposure if one aims at establishing a large, unselected group of subjects. Only four studies have dealt with the accuracy of self-reported weight history. 10±13 As a consequence of the original design of the follow-up studies from which these studies derive, the recall periods under examination are between 4 and 55 y.
In the Danish study, Diabetes Care in General
Practice we have focused on the self-reported weight history during the 10 y preceding diabetes diagnosis, and as the literature on the validity of this indirect weight measure is scarce, we chose to conduct our own comparison study. The purpose was to compare information from a patient questionnaire on 1, 5 and 10 y body weight recall and measured body weights retrieved in general practitioners' records. The research question was whether the two methods are comparable to the extent that one might replace the other with suf®cient accuracy for the purpose of describing the patients' recent weight history.
Methods

Study design
Diabetes Care in General Practice is a long-term multi-practice intervention study. 14 In 1988, 487 general practitioners volunteered for the study and they were subsequently randomized to an intervention and a control group. Over a two-year period, extended to three years for 71 doctors in the intervention group, all newly diagnosed diabetic patients, aged 40 y or over and registered with one of the participating practices, were included in the study. The ®nal study population in this substudy is limited to the intervention group consisting of 729 subjects after exclusion of 26 patients treated with steroids at the time of diagnosis and 6 patients of non-Caucasian ethnicity.
At the ®rst consultation after con®rmation of the diabetes diagnosis, the GP handed out a questionnaire to be ®lled in by the patient at a later date and returned directly to the study secretariat. This questionnaire contained, among other things, the following three open-ended questions:`Approximately how much did you weight 1, 5, 10 y ago?' Information on background variables also stems from this questionnaire: Marital status (lives alone, does not live alone), selfrated global health (very good, good, acceptable, poor) and smoking habits (current smoker, former smoker, never-a-smoker).
In order to collect some measured body weights to compare with the self-reported weights one questionnaire for each diabetic patient was sent to the GPs in the intervention group in May 1993. Seven subjects had been excluded because of removal to a practice in the control group or because of the patient's own wish, leaving the ®nal sample at 722 subjects. In the questionnaire the GP was asked to go through the patient's record to ®nd all measured body weights from the last 15 y. From the last 1.5 y before the diabetes diagnosis the GP was urged to write down as many weight measurements as possible. Before that, the GP was asked to select the weight measured on the date closest to 1 July in the year under review. In all cases the exact date of measurement was registered.
By informed consent all patients at entry into the study gave the study coordinator permission to seek personal information subsequently about the subjects in records and registers.
Body mass index was calculated as (body weight in kgs)/(height in metres L) 2 .
Statistical analysis
Pairs of self-reported and measured body weights were identi®ed as follows: For each patient with a 1, 5 or 10 y self-reported body weight the corresponding period of time 1 y AE 122 d, 5 y AE 365 d and 10 y AE 548 d before completion of the questionnaire was identi®ed. The cut-off points of the time intervals were chosen on the basis of the following interpretation of the questions to the patients: When asked to remember their body weight x years ago the patients' remembrance of this will relate to certain life events, and the distance between these events and the date implied by the question increases the larger x is. If one or more measured body weights were found in the patient's record in one of these time intervals the measured weight closest to the centre of the interval was selected for analysis.
In the statistical analysis we have followed the suggestions by Altman and Bland. 15 We made plots of measured body weight against self-reported body weight as well as plots of the difference between measured and self-reported body weight against the average of the two body weights ( 1 2 6 (measured body weight self-reported body weight)). The correlation between the difference and the average was assessed by Spearman's rank correlation coef®cient (a nonparametric correlation coef®cient was used since the distribution of the averages was skewed).
When the difference and the average were uncorrelated and the plot between them showed that the difference did not vary in any systematic way with average, the degree of agreement could be summarized by the difference alone. The bias was estimated by the mean of the difference, and the hypothesis of zero bias was tested using a paired t-test. 16 The 95% limits of agreement for the differences shown on the plot were calculated as mean AE 1.96 s.d..
Equality of variances of the differences over sexes was tested using F-test, and equality of means of the differences was tested using two sample t-test. 16 For contingency tables a w 2 -test was employed. Comparison between the distribution of BMI and age on the levels of a binary variable were made using Wilcoxon test, since the distributions of BMI and age were skewed. For all analyses the nominal level of signi®-cance was P`0.05 (two-sided).
Results
The ®nal dataset
The response rate of the questionnaire sent to the GPs was 89% (652/729). It was possible to identify 86, 141 and 122 pairs, respectively, of 1, 5 and 10 y recalled and measured body weights. For 246 patients information was available on at least one pair of weights. Only 18 patients produced all three pairs.
The male/female ratio among the 246 subjects with at least one pair of weights was 1.00 as compared to 1.25 among the remaining 483 subjects (P 0.16, w 2 -test in the table of sex vs weight pair (Yes/No)). The female preponderance was statistically signi®cant in the 10 y recall group only (male/female ratio 0.77, P 0.013, w 2 -test, same table for 10 y recall). The patients' median age at the time of diagnosis was 63.6 y in the sample of 246 subjects and 66.1 y in the remaining part of the study group (P 0.005, Wilcoxon test). A relative preponderance of subjects 40±49 y of age and a relative de®cit of subjects more than 69 y of age was most pronounced in the 10 y recall group.
The median body mass index at diagnosis was 31.1 kg/m 2 in the sample with at least one weight pair and 28.6 kg/m 2 in the rest of the study group (P 0.0001, Wilcoxon test).
Recall of body weight
A plot of recalled body weight against measured body weight was produced (Figure 1 ). For 5 and 10 y the measuring points were obviously scattered asymmetrically around the identity line. In order to assess the magnitude of the disagreement and spot outliers the data were re-plotted in Figure 2 to show the difference between recalled and measured body weight against Accuracy of body weight recall N de Fine Olivarius et al the average of the two body weights. We observed some very large discrepancies between the two body weight measures, up to 35 kgs at 5 y. Measured body weights tended to be higher than recalled body weights at 5 and 10 y, but this tendency did not become more pronounced with increasing average body weight. In similar plots for males and females separately (not shown), no sex-speci®c deviation from these general tendencies was noticed. There appeared to be no empirical relationship between the difference of the measured and recalled body weights and the average of them, since no relationship was observed on the plots (Figure 2 ) and since these variables were uncorrelated for each point in time (Table 1) . We could therefore continue the analysis focusing on the difference since we did not have to control for the average.
The hypothesis of zero difference between measured and recalled weight (namely, no bias) was examined by a paired t-test (Table 1 ). For 1 y recall no bias was found, although the variability was considerable, as seen in Figure 2 . For 5-and 10-year recall the patients reported a body weight scarcely 2 kgs less than the body weight found in the general practitioner's record. This relatively small bias must be viewed on the basis of an even larger variability than for 1 y recall (Figure 2) . These analyses were not strati®ed according to sex since the differences did not vary between males and females for each point in time. The differences had equal variances (P 0.15, 1 y; P 0.10, 5 y; P 0.21, 10 y; F-test) and equal means (P 0.20, 1 y; P 0.98, 5 y; P 0.76, 10 y; t-test based on equal variances). 
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The difference between measured and recalled weight did not vary with age (R(S) 0.082, P 0.46, 1 y; R(S) 70.011, P 0.90 5 y; R(S) 70.034, P 0.72, 10 y;). This result was con®rmed in a sex-strati®ed analysis.
Similar analyses for marital status, self-rated global health and smoking habits showed no association between neither variance nor mean of differences and the variable in question at any of the three points in time.
Discussion
Recall of former body weight has until now been examined in four studies. 10±13 The present study elucidates the accuracy of self-reports capable of giving a more detailed picture of the preceding 10 y course of body weight. Our questionnaire is designed with the distinct purpose of collecting these historical weights, while most of the above mentioned studies have been limited to some rather arbitrary points in time due to the availability of measured weights in these cohorts. 10±12 In these follow-up studies the examinations may be remembered as distinct events in the lives of the participants. In such a situation the accuracy of weight recall is possibly particularly good.
This study shows that there is either no or a rather small average deviation between self-reported 1-, 5-and 10-year body weight and the corresponding measured weights from general practitioners' records. On aggregate level no level bias is observed in the 1-y recall, but the 5 and 10 y recall underestimates the measured weight by approximately 2 kgs. However, on the individual pair the agreement is less satisfactory with increasing variability the further back in time you go. The recall does not vary with sex and age and it is independent of weight status, marital status, self-reported global health and smoking habits.
On the whole, our study con®rms and extends previous ®ndings indicating acceptable validity of recalled weight after 4±55 y of follow-up. 10±13 In these studies bias did not vary considerably with age and sex, although females tend to underestimate their past weight more than males. 10, 13 The hypothesis that obese subjects tend to underestimate and slender subjects tend to overestimate their current weight is well known. 17, 18 This hypothesis has been con®rmed in some of the studies of the accuracy of historical body weights, 10, 13 but not in all. 11, 12 In one study this tendency has been shown to increase with the length of the period of recall, 10 contrary to our ®ndings. In the present study, the lack of association between accuracy of weight recall and background variables must, however, be interpreted with caution in view of the few subjects and the considerable variability of individual differences between measured and recalled weights.
We found a measured weight more often to be present in the GPs records among females, relatively young subjects and subjects with a relatively high body mass index. These differences may stem from the fact that patients on weight loss programmes are more inclined to have a measured weight noted in the records. The weight loss efforts might tend to turn the patient's attention to his weight thereby improving his memory of this. However, in one study no difference was found in the amount of underreporting of present body weight as a function of whether the patient was trying to lose weight, not even when this attempt was carried out under the doctor's care. 19 The length of the time period between the date of the recalled weight, calculated from date of completion of the patient questionnaire, and the date of the measured weight may be considerable within the de®ned boundaries. Although this is unlikely to have had any in¯uence on bias, the reported agreement estimates may underestimate the true level of agreement.
Conclusions
In this study dealing with middle-aged and elderly mostly obese newly diagnosed diabetic patients, we have demonstrated that patients' 1, 5 and 10 y recall of body weight may replace the corresponding measured weights with a satisfactory accuracy independent of age, sex and present weight status. However, the high variability of the differences between recalled and measured weights makes it impossible to draw Paired t±test testing the hypothesis of no difference between measured and recalled body weight.
Accuracy of body weight recall N de Fine Olivarius et al inferences on individual level. It should be possible to apply the results on non-diabetic obese patients, while generalizing to very lean populations seen less justi®-able, but also less relevant. Only in long-term follow-up studies may weight be recorded with regular time intervals. It is therefore reassuring that a simple question in one of the patient questionnaires commonly employed to estimate other exposures, can supply information on another important exposure: weight history.
